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1
Introduction
This paper responds to R3-170683.
2
Discussion of R3-170683
R3-170683 and R3-170685 argue how Option 2-1 is seen as better and how Option 3-1 is seen as worse. We discuss their observations especially on R3-170683 in this paper.

On observation 1 in R3-170683: As it is agreed in TR 38.801 that a maximum value of 10ms is a reasonable value for fronthaul latency, including regional and national data centres. This is also captured in 5G requirement TR 38.913 (see below). Although this is for control plane, we need to consider C-plane as well in case of FH split since RRC is in CU. More discussion can be seen in R3-170796.
7.4
Control plane latency
Control plane latency refers to the time to move from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g., ACTIVE).
The target for control plane latency should be 10ms.
On observation 2 in R3-170683: The results in R3-170685 are not realistic for Option 3-1 based on the assumption that ARQ re-transmission dominate the HARQ, which is not the case (see R3-170796). In reality, the HARQ will be designed to operate with a residual error of ~1% which implies the ARQ re-transmissions will be a negligible and does not cause any negative impact as it would be well within the bounds of the T-ordering timer. In addition, the Option 3-1 clearly shows a clear gain compared to the Option 2-1 in the valid values of the T-Ordering timer and fronthaul latency.
Observation 1: Option 3-1 has better or similar performance compared to the Option 2-1 when the fronthaul latency range is as per the TR 38.801 and TR 38.913.

On observation 3 in R3-170683: We may see drawback on Option 2-1 in case of splitting bearer to multiple DUs. It is not realistic to support e.g. inter-site CA if common RLC is needed like required in LTE. In Option 2-1, it may not scale well since PCell has to process all SCells in transport and RLC as the RLC is sitting in the DU of the PCell. We should have option of splitting the bearer to multiple DUs within a single CU.
Observation 2: In Option 2-1, it seems not realistic to support inter-site CA between DUs assuming a common RLC is needed.
On observation 4 in R3-170683: This observation assumes that the fronthaul interface is functionally similar to the Xx/ Xn. However, Xx/Xn interfaces are used only mainly Dual Connectivity and handover, which is different from the fronthaul interface functionality. Furthermore, since both options serve a similar purpose, the same observation could be also applied to option 3-1.
Observation 3: The effort and impact to standardisation of the fronthaul interface is the same between Option 2-1 and Option 3-1.

On observation 6 in R3-170683: As already established as one benefit in TR 38.801, with Option 3-1, recovery from link blockages in case of Multi-Connectivity would be much faster as the ARQ function in the CU has information on the unacknowledged PDUs for each multi-connectivity link. Link blockages can be detected much earlier and the transmission to the other links can be started much earlier. Transport level congestion can be easily handled with the intelligent flow control mechanism.
Observation 4: Option 3-1 provides better performance and recovery during the link blockages and failures in the context of NR dual/multi-connectivity.
On observation 7 in R3-170683: The IPsec related deployment in equally applicable to the Option 3-1, and therefore, this observation also applies to Option 3.1.
Observation 5: The transport security provisioning is similar for both Option 3-1 and Option 2-1.
Proposal: There is no evidence for the claimed benefits of Option 2-1. Instead, we may see drawback in Option 2-1 when CA is supported between DUs assuming a common RLC is needed. TP is also provided in the Appendix.
3
Conclusions
Observation 1: Option 3-1 has better or similar performance compared to the Option 2-1 when the fronthaul latency range is as per the TR 38.801 and TR 38.913.

Observation 2: In Option 2-1, it seems not realistic to support inter-site CA between DUs assuming a common RLC is needed.
Observation 3: The effort and impact to standardisation of the fronthaul interface is the same between Option 2-1 and Option 3-1.

Observation 4: Option 3-1 provides better performance and recovery during the link blockages and failures in the context of NR dual/multi-connectivity.
Observation 5: The transport security provisioning is similar for both Option 3-1 and Option 2-1.
Proposal: There is no evidence for the claimed benefits of Option 2-1. Instead, we may see drawback in Option 2-1 when CA is supported between DUs assuming a common RLC is needed. TP is also provided in the Appendix.
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Appendix
Text Proposal for TR 38.801
Beginning of Text Proposal
11.1.2.2
Option 2 (PDCP/RLC split)
Option 2-1 Split U-plane only (3C like split)
Description:  In this split option, RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.  
Benefits and Justification: 
-
This option will allow traffic aggregation from NR and E-UTRA transmission points to be centralized.  Additionally, it can facilitate the management of traffic load between NR and E-UTRA transmission points.   
-
Fundamentals for achieving a PDCP-RLC split have already been standardized for LTE Dual Connectivity, alternative 3C. Therefore this split option should be the most straightforward option to standardize and the incremental effort required to standardize it should be relatively small. [Further study needed for C-plane]
-
The alignment between LTE-NR tight interworking and functional split may be beneficial at least in user-plane, considering migration.
Cons:

-
It may be difficult to support CA between DUs assuming a common RLC is needed.
Option 2-2: In this split option, RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.  In addition, this option can be achieved by separating the RRC and PDCP for the CP stack and the PDCP for the UP stack into different central entities.
Benefits and Justification: 

-
This option will allow traffic aggregation from NR and E-UTRA transmission points to be centralized. Additionally, it can facilitate the management of traffic load between NR and E-UTRA transmission points.
-
This option enables centralization of the PDCP layer, which may be predominantly affected by UP process and may scale with UP traffic load.
-
This option allows a separate U-plane while having a centralised RRC/RRM.
Cons:

-
Coordination of security configurations between different PDCP instances for Option 2-2 needs to be ensured.
-
It may be difficult to support CA between DUs assuming a common RLC is needed.
End of Text Proposal
